LETTERS TO THE EDITOR
We thank Dr Boehm for her interest in our article and agree that adverse reactions to gadolinium-based contrast media likely comprise "both allergic and nonallergic reactions." As to the confusing nature of the terminology, our manuscript ( 1 ) used a well-recognized standard, the American College of Radiology (ACR) Manual on Contrast Media ( 2 ), precisely to avoid confusion. This document is periodically updated, is authored by a panel of experts who serve on the ACR Committee on Drugs and Contrast Media, and contains the following paragraph on adverse reactions to gadoliniumbased contrast media ( 2 ):
Reactions resembling an "allergic" response are very unusual and vary in frequency from 0.004% to 0.7%. A rash, hives, or urticaria are the most frequent of this group, and very rarely there may be bronchospasm. Severe, life-threatening anaphylactoid or nonallergic anaphylactic reactions are exceedingly rare.… Further, the updated version 7 ( 3 ) discusses the issue of etiology of allergic-like reactions in the section on premedication:
The primary indication for premedication is pretreatment of "at-risk" patients who require contrast media. In this context, "at risk" means at 
Editor:
In the April 2011 issue of Radiology , Dr Matsumoto and colleagues advocate the use of computed tomography (CT) with two x-ray spectra (generated with tube voltages of 80 and 140 kV), which they term virtual monochromatic spectral (VMS) imaging. They claim that, for a given radiation dose, for studies in which iodinated contrast material is used, a higher contrast-to-noise ratio (CNR) can be obtained with VMS imaging than with standard CT imaging at 120 kV. They state that VMS imaging has the potential to replace 120-kV CT as the standard clinical CT modality for these studies ( 1 ) . The data presented in their study may be correct, but the conclusions of the authors are irrelevant. An essential omission is that standard CT imaging is only considered at a tube voltage of 120 kV. It is a well-known fact that, for imaging with an iodinated contrast material, a tube voltage of 120 kV is higher risk for an acute allergic-like reaction. The etiological mechanisms of anaphylactoid contrast reaction are incompletely understood as well as the basis of prevention with the use of corticosteroids [ 4] .… It is now generally accepted that most adverse allergy-like reactions are not associated with the presence of increased IgE [immunoglobulin E] and, therefore, unlikely to be truly allergic.
We sought to compare our results to other reports of adverse reactions that did use the terms allergic-type or allergiclike to indicate these kinds of reactions to distinguish them from those reactions that were idiopathic, such as nausea, and followed suit. Many of the references we compared our data to (tables 5 and 6 [ 1 ]) used similar phraseology (in some cases even in the title of the work [ 5 ] ) and similar grading of adverse reactions (ie, mild, moderate, and severe), which we also referenced from the ACR manual ( 1 ).
Although we appreciate Dr Boehm's particular interest in the individual descriptions of our subjects with moderate or severe reactions, we felt that it was not appropriate to list the reactions individually given the amount of data we already presented in tabular form. An attempt to relay this sort of data were part of the report by Bleicher and Kanal (table 3) ( 6 ), but single-phrase details, such as chest pain or dyspnea, to describe severe reactions still leave the reader without critical information for comparison. We would be happy to personally discuss such details with any interested readers since the constraints of this format preclude such sharing. Thank you for the opportunity to discuss our work. We thank Dr Venema for his interest in our recent study of VMS imaging with fast kilovoltage switching ( 1 ) .
He referred to articles reporting on the usefulness of lower tube voltage in CT angiography and commented that it outperforms VMS imaging. We agree that lower tube voltage is one useful method for the purpose of obtaining anatomic information in high contrast fi elds, such as CT angiography or pediatrics, where quantitative evaluation is disregarded. However, lower tube voltage would not be a useful method for diagnostic CT studies of abdomens in adults or soft tissue. Our phantom not only simulates CT angiography, but also contains a syringe with an iodine concentration of 5 milligrams of iodine per milliliter (approximately 100 HU), which is inserted in water-fi lled torso phantom. This CT attenuation phantom approximates the contrast enhancement seen on abdominal contrast material-enhanced CT studies usually used for diagnostic studies. The major difference between VMS imaging and lower tube voltage or 120-kVp imaging is that VMS imaging has the potential to reduce beam-hardening effects, as we commented in the introduction section of our article. Beam-hardening effects are known to degrade the accuracy of quantitative evaluasuboptimal and that lower tube voltages should be used ( 2 -4 ). Kalender et al ( 5 ) have shown that the optimum tube voltages with respect to CNR at a certain dose are on the order of 80 kV or even less, somewhat depending on the size of the patient. When these lower tube voltages are used, standard CT imaging outperforms VMS imaging with fast tube voltage switching.
Finally, there is a fundamental argument that, with respect to the optimization of imaging with iodinated contrast material for a fi xed radiation dose, nothing can be gained by using two tube voltages. More than 50 years ago, TerPogossian ( 6 ) and Oosterkamp ( 7 ) showed that, for imaging a lesion embedded in a tissue-equivalent object, an optimal CNR for a given radiation dose is obtained when monochromatic radiation (ie, radiation with a single photon energy) is used. To avoid confusion: This has nothing to do with the virtual monochromatic approach in the article by Dr Matsumoto and colleagues, which is a postprocessing method. Thus, one should attempt to narrow the spectral distribu tion (by fi ltration, for example, or by other means) and not to widen it (by using two spectra).
In conclusion, standard CT imaging should be performed in the standard way, with optimized tube voltage. tion ( 2 ) . One method for rigorous beamhardening correction now available is to use data from two different tube voltages for the same projection angle as fast kilovoltage switching. Since VMS imaging improves signal noise and CNR by the reduction of beam-hardening effects, as shown in our results, VMS imaging will be applicable to not only CT angiography, but also to any other CT applications, including abdominal contrast-enhanced CT used for diagnostic studies.
Dr Venema also noted that the optimal CNR for a given radiation dose is obtained when monochromatic radiation is used. We agree monochromatic radiation is the ideal system. However, the technique of narrowing spectral distribution is very diffi cult. This requires extremely high x-ray beam strength. On the other hand, VMS imaging, which enables higher accuracy of beam-hardening correction than single-kilovoltage acquisition, improves the linearity of CT attenuation. This is comparable to virtually narrowing the spectral distribution. Thus, if the goal is narrowing the spectral distribution, VMS imaging is one technique that will accomplish this. VMS imaging has the potential to improve the three important components of image quality (ie, CNR, signal noise, and beamhardening effects) at the same time. At this point, VMS imaging is most comparable to monochromatic radiation image and has the potential to replace 120-kVp CT as the standard CT modality.
